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Introduction
Between 1993 and 1995, the majority of German service firms introduced new organizational practices or changed the organizational structure (OC) of the firm as well as introduced new information and communication technologies (ICT). Among the most important types of organizational change are total quality management systems, ISO 9000 followed by lean administration including flatter hierarchies and decentralization of decision-making. 1 Furthermore, a substantial fraction of the firms reported that the most significant type of organizational change are ICT-enabled organizational changes, i.e., software for planning, order processing, controlling, logistics as well as internal and external connection of computers.
A number of factors contribute to the rising spread of new organizational practices. New breakthroughs in ICT have made it profitable for firms to introduce new organizational practices such as flatter hierarchies and to allow for greater decentralization of decision-making (see Snower 1996, 2000) . Furthermore, empirical studies found that the most important determinants of OC are formal and informal training as well as the introduction of ICT (OECD 1999, Batt 1999, Lynch and Black 1995) . For instance, Lynch and Black (1995) , using 1994 data for 1620 manufacturing and 1324 non-manufacturing firms, found that firms implementing high performance work organizations (HPWOs) practices are more likely to offer formal training programs. Brynjolfsson and Hitt (1998) suggested that decentralized work practices are often correlated with increased use of ICT.
It is well known that new organizational practices and new ICT create jobs which require a different skill level. On the theoretical side Bresnahan (1999) as well as Snower (1999) present a theoretical analysis of the impact of the expansion of ICT as well as of organizational change on the qualification structure of the workforce. Bresnahan (1999) suggested that ICT-enabled changes in work organizations may be more important than the direct effects of computers on employment change. The link between organizational changes and the demand for skilled labor has been empirically analyzed by a number of studies. For France, the UK and the U.S. several empirical studies provide evidence that organizational change may be attributed to the shift in demand towards skilled labor (see Bresnahan, Brynolfsson and Hitt 2001, Caroli and Van Reenen 2001, Caroli, Greenan and Guellec, 2001) . For the UK and France, Caroli and Van Reenen (2001) found that the past adoption of new organizational practices reduces the future employment of unskilled workers. For U.S. firms Bresnahan et al. (2001) found that skills and organizational practices are complementary. found that organizational change has a significantly negative impact on operatives, whereas there is a negative but insignificant effect on the two upper skill levels. In contrast to these studies, Osterman (2000) , using a representative sample between 230 and 400 U.S. firms with 50 or more employees, found that a initial high penetration of HPWOs is associated with a reduction of managerial employment as well as contingent workers during the period 1992 to 1997. For Germany, however, few empirical studies on the connections between organizational change and the labor market are available. One exception is Bauer and Bender (2000) who study the impact of organizational change on wages based on a linked employer-employee data set.
This paper provides further evidence on the relationship between the past introduction of new organizational practices as well as new ICT and future employment growth. In particular, we investigate the effect of different types of organizational change on actual employment growth. In order to proxy actual employment growth by educational qualifications we also use employment plans for different skill levels. This paper extends the previous literature in the following ways. First, in order to ensure that our results are not affected by potential endogeneity of organizational change in the labor demand equation, a selection equation explaining organizational change is added to the labor demand model. Previous theoretical and empirical research suggests that organizational change is more likely in firms with higher investment in training and human capital as well as a higher skill intensity of the firm. Egger and Grossmann (2000) , for example, show that the increased availability of skilled workers creates incentives to introduce or increase the delegation of decision rights. Since the ratio of training expenditures to total wage costs does not directly affect labor demand, it is used as a identifying variable. Second, our sample does not suffer from any large firm biases. Third, we also study the effect of different types of organizational change on employment. To date few studies addressed the question whether different types of organizational change such as quality management systems contribute to employment growth. The data is drawn from the first and second wave of the Mannheim Service Innovation panel (ZEW-MIP).
The layout of the paper is the following. Section 2 outlines the empirical model as well as the hypotheses. Descriptive statistics and data used for the study are discussed in section 3. Section 4 presents the empirical results. Section 5 gives the conclusions.
2. Empirical labor demand model at the firm level
Determinants of actual employment growth
To examine the relationship between actual employment growth and organizational change, a standard conditional labor demand function based on a value added output function is derived: The average annual percentage change in total employment is ∆ ln L i which is assumed to depend linearly on the percentage change in output at constant prices, ∆ ln(Y i /P i ), the percentage change in real wages, ∆ ln(W i /P i ) and a vector of firm characteristics X i . The key variables are the introduction of new organizational practices, ∆OC i , measured as a dummy variable indicating whether organizational change is introduced as well as the new information and communication technologies in the production process, ∆ICT .
The introduction of new organizational practices is not exogenous to the firm. The usual determinants of organizational change are the skill level, adoption of new ICT or ICT intensity, competition indicators and firm size. Firms with a share of skilled workers are more likely to introduce organizational changes . In order to take into account the potential endogeneity of organizational change in the labor demand equation, we estimate a treatment effects model of the following form (see Barnow, Cain and Goldberger 1981) : One aim of the paper is to examine the employment effects of organizational change when employment is disaggregated by different skill levels. Since a large number of employment growth rates for medium-and unskilled labor are either missing or appear unreliable, we use expected developments in employment by the skill level in order to proxy actual employment growth. 2 The advantage of the categorical data is that the number of observations with about 1500 is quite large. 2 The sample size due to missing information of each skill level reduces by one half.
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The disadvantage, however, is that categorical data are informationally less rich than continuous data. To estimate the employment effects of past OC we chose to use single equation ordered probit models. 3 Let ∆L * j,t+1 denote the unobserved index of expected employment change of skill level j. Define
where:
The highest ranking represents strong increasing employment of skill category j, while the lowest represents strong downward employment. The skill category j in which ∆L * j,t+1 = (∆L * H1 , ∆L * H2 , ∆L * M1 , ∆L * M2 , ∆L * U ) falls indicates the employment expectations for university graduates (two types), ∆L H1 , and ∆L H2 , masters and technicians, ∆L M1 , workers with a certificate from the dual vocational system, ∆L M2 , and unskilled workers, ∆L U , corresponding to the j-th equation. The time period of the categories is a three year interval between 1995 and 1997. X t = (X 1t , X 2t , ..., X kt ) 0 is the (k × 1) vector of other explanatory variables at time t (mainly for the year 1994) including the high-skilled employment share, ICT investment output ratio, expected output change, as well as a vector of control variables. β j = (β j1, β j2, ..., β jk ) 0 is (k × 1) vector of parameters and u jt is the error term correspondign to the jth equation. Ordered probit model will estimate, α j1 , α j2 , β j plus four unknown thresholds µ j1 , µ j2 , µ j3 and µ j4 . The ordered probit models will be estimated separately for each skill category by using ML. This produces consistent but asymptotically inefficient parameter estimates. The degree of inefficiency depends on the degree of correlation among the error terms. To evaluate the degree of such correlation, one must estimate a seemingly unrelated ordered probit model. In practice, the difference between a single equation ordered probit model and a multivariate ordered probit model, however, is very small (see Breslaw and McIntosh 1998 ).
Multivariate probit model with endogenous organizational change
The argument of estimation of a system of equations is stronger if either theory predicts cross-equation restrictions or if an endogenous variable is included on the right-hand side. Since in absence of factor prices symmetry restrictions do not exist, endogeneity of organizational change is more important. The multivariate probit model is a generalization of the bivariate probit model and contains five structural equations: four employment expectation equations and one equation explaining organizational change (subscript i is suppressed for convenience): 4
where ∆ e L * j,t+1 represents the employment expectations for different types of educational qualifications during the period between 1995 and 1997 (increase=1, 0 otherwise). 5 ∆OC t denotes the introduction of organizational change between 1993 and 1995. The vector X 2t contains identifying variables, i.e. variables which are assumed to affect the organizational change but not the employment equations. ² 0 t is assumed to be jointly multivariate normally distributed with zero mean vector. Given that the variance is 1, the variance-covariance matrix, Σ, consists of a correlation matrix including 10 free correlation coefficients. The multivariate probit model will be estimated by the simulated MLE (see Greene 1997 ). In the empirical part of the paper we test whether the error terms between the equation explaining organizational change and each employment expectation are correlated. When the error terms are correlated, excluding the selection equation will not yield consistent estimates of the parameters on organizational change.
Hypotheses
We advance a number of hypotheses concerning the relationship between organizational change, new ICT and how the combination of new ICT and OC affects employment performance. Hypothesis 1. The impact of organizational change on total employment growth is expected to be negative. For instance, lean administration and flatter hierachies management are often associated with downsizing activities, in particular the reduction of the core workforce.
Hypothesis 2. The impact of organizational change on employment depends on the type of OC. Hypothesis 3. The effects of organizational change should be positive for highskilled and negative for both medium-skilled and unskilled labor. The reduction of medium-skilled labor can be justified by the fact that OC is often associated with the reduction of middle managers.
Hypothesis 4. ICT-enabled changes in work organizations may be more important than the direct effects of ICT on employment (Bresnahan 1999 ).
Hypothesis 5. We expect a strong correlation between the introduction of new ICT and the change in the organizational structure. The introduction of ICT, for example, allows for the reduction in the number of hierarchy levels and with the greater access to information that ICT provides, decision-making is more likely to be decentralized. Hypothesis 6. The higher the training expenditures in relation to wage costs, the more likely are firms to introduce new organizational practices. Hypothesis 7. Firms adopting new organizational practices have a relatively high share of skilled labor.
Hypotheses 1 to 3 are about the employment effects of organizational change. According to hypothesis 1 the impact of organizational change on total employment growth is expected to be negative. This can be justified by the fact that lean administration, flatter hierarchies management are often associated with downsizing activities, in particular the reduction of the core workforce. Hypothesis 2 states that the impact of organizational change on employment depends on the type of OC. Hypothesis 3 is about the employment effects of organizational change when employment is disaggregated into different skill levels. The effects of organizational change should be positive for high-skilled and negative for both medium-skilled and unskilled labor. The reduction of medium-skilled labor can be justified by the fact that OC is often associated with the reduction of middle managers. The positive effect on highly skilled workers can be justified by the fact that they have a comparative advantage in implementing new technologies due to their ability of solving problems and adapting to changes in the work environment (see Bartel and Lichtenberg 1987) . For instance, the introduction of ISO 9000 requires better-motivated employees, fewer mistakes, less rework, less waste and a better use of time and resources and improved communications. According to hypothesis 4, ICT-enabled changes in work organizations may be more important than the direct effects of ICT on employment (Bresnahan 1999 ). Hypothesis 5 states that the introduction of new ICT and the change in the organizational structure should be strongly correlated. Use of ICT, for example, allows for the reduction in the number of hierarchy levels and thus can facilitate the flattening of the organizational structure. Similarly, with the greater access to information that ICT provides, decision-making is more likely to be decentralized (see Lindbeck and Snower 1996 Snower , 2000 . The next hypothesis is that the higher the training expenditures in relation to wage costs, the more likely are firms to introduce new organizational practices. This hypothesis is related to Ichniowski, Shaw and Prennushi (1997) who argue that total quality management systems require training to do problem solving and to increase skills for day to day decision-making. Finally, hypothesis 7 states that firms adopting new organizational practices have a relatively high share of skilled labor. This argument is related to the finding of Doms et al. (1997) who found that plants installing high-tech equipment have relatively skilled labor force before and after adoption.
Data and descriptive statistics
The data set employed for the subsequent empirical analysis contains the first two waves of the Mannheim Service Innovation panel (MIP) 1995 and 1997. The MIP is a stratified random sample, where firms belonging to small industries such as computer and software are slightly over-represented. The aim of the survey is the innovation behavior of service firms.
Definition of organizational change and new ICT
The key variables are the organizational change, new ICT as well as changes in employment, output and wages. The MIP 1995 is the only wave containing information whether new organizational practices have been introduced. Therefore, we 9 are unable to use panel data. Our measure of organizational change is a dummy variable which equals 1 for an affirmative response to the question:
'Between 1993 and 1995, has your enterprise significantly changed the organizational structure or introduced new organizational processes/practices?'
Firms who said that they introduced new organizational practices were then asked:
• 'What are the most important types of organizational change?'
Four percent of the firms did refuse answer on the most important type. The questionnaire contains a list with several different types of organizational practices:
• Total quality management systems
• ISO 9000 and following standards 6
• Lean management, lean selling, flatter hierachies
• Re-engineering
• Decentralization of decision-making, more decentralized structures, increased responsibilities
• use of suppliers and subcontractors, work allocation.
One should note that this list only covers some aspects of organizational change. ICT-enabled organizational changes are not explicitly listed in the example list. It is interesting to note that a large number of firms responded that they introduced new ICT as the most important type of organizational change.
The second key variable is the introduction of new ICT. Firms were asked:
'Between 1993-1995, did your enterprise introduce new production processes or methods to produce to deliver services?'
Examples include:
• new ICT, in particular software
• Electronic data exchange (EDI) 7
• Intranet
• Telephone banking.
We use two measures of employment change. The first one is the actual employment growth rate per year between 1994 and 1996, whereas employment is measured as full-time equivalents. In principle it is useful to work with longer time differences (see Roberts and Skoufias 1997) . Since attrition is very high, however, we are unable to work with longer time differences. The second measure is employment expectations for different types of labor. In the 1995 questionnaire the respondents were asked about their expectations for total employment, total sales, and different types of educational qualifications during the three year intervals between 1995 and 1997. Five categories for employment expectations can be distinguished: strong increase, slight increase, unchanged, slight decrease, strong decrease. For the ordered probit model we use the untransformed variables. For the system of probit equations employment expectations are regrouped into two categories: expected increase equals '1', unchanged or decrease equals '0'. Since for both high-skilled and medium-skilled labour only very few firms expect employment to decrease, the distinction between the decreasing employment category and the stable employment category is not very important. Other control variables are sales expectations, the ICT investment wage bill ratio and a complete set of sector and size dummies. In distinguishing between firm size, dummy variables based on the number of full time equivalent workers are used. Five classes of size are considered: 5 − 9, 10 − 19, 20 − 49, 50 − 249, and more than 250 employees. Output is defined as sales deflated by the two digit sectoral producer price index. Real wages are defined as average annual wage costs deflated by the sectoral PPI.
Construction of the estimation sample and item non-response
The initial sample contains information on 2553 German firms, of which 1629 firms are located in the West and 924 in the East. For the second wave information on 2178 firms is available. Exclusion of firms with less than 5 employees reduces the sample by 141 firms for the first wave and 86 firms for the second wave. Excluding firms with no information on organizational change or the introduction of new ICT into the production process leads to a slight sample reduction by 30 firms. However, for the first wave incomplete information on firms' expectations for different educational qualifications as well as the number of workers by educational qualifications led to a sample reduction by 775 firms to about 1573 firms. Of the 775 observations more than two thirds are discarded due to missing values on the employment expectation variable. A further sample reduction is due to missing information on the remaining variables. We are left with 1556 firms. When the first and the second wave are combined only 1110 firms are left. Missing values for total wages, sales and the dummy variables further reduced the sample to 823 firms.
The sample reduction is quite large, in particular due to missing values on the employment expectations as well as attrition. It is therefore important to know whether firms refusing to answer the employment questions display some systematic pattern depending on both the introduction of ICT and organizational change. For instance, if firms facing negative employment trends avoid to answer the expected employment question rather than report declining employment, and if these firms are less likely to introduce OC, then the coefficient on OC in the employment equation is upward biased. Furthermore, large firms may also be more likely to refuse to answer questions on the number of employees with different skill levels. To check whether a selection bias is introduced, we estimate a probit equation explaining the probability to refuse answer on employment expectations. Right-hand variables are size, sector and innovation dummies and other firm characteristics. 8 The probit estimates show that there are few systematic factors which increase the probability of item non-response on employment expectations. In particular, the probability of item non-response is similar for firms introducing OC compared to non-adopters. 9 We find, however, that the probability of item non-response slightly depends on the firm size. We conclude that selection bias is not a serious problem. We also check whether the non participating firms in the second wave depend on firm characteristics. We find no evidence that attrition depends on firm characteristics. Table 1 and 2 contain information on the key variables based on the 1995 wave. Table 3 shows descriptive statistics for the MIP 1995 combining MIP 1997 wave. Between 1993 and 1995 59 percent of German Service firms experienced at least one of the types of organizational change identified in the survey (see Table 1 ).
Descriptive Statistics
The introduction of quality management programs, such as TQM, quality control and ISO 9000 standards was relatively popular during the three year interval between 1993 and 1995. Approximately 11 percent of the firms introduced such quality management programs or have registered for ISO 9000/9001 standards, followed by lean administration including flatter hierarchies with 6 percent and a delegation of authority or decentralization of decision-making with four percent. 20 percent of the firms reported that the organizational change consists of new ICT, in particular software for planning, order processing, controlling, logistics, materials management as well as electronic order processing, new communication structures, computerized accounting or management system or computer-aided quality assurance or electronic materials management and inventory control for the first time. For about 6 percent of the firms responded that they directly changed the organizational structure due to the introduction of ICT. This indicates that it is difficult to distinguish between employment effects of organizational change and new ICT. One should note that our measure of OC is a binary variable rather than the percentage of employees involved in each of the new organizational practices. Therefore descriptive statistics can not be compared with those reported in Osterman (2000) . Furthermore, high performance practices such as quality circles, team work, flexible work time are not explicitly listed in the questionnaire. This may explain the fact that only 3 percent of the firms responded that they were introducing HRM practices. Furthermore, the distinction between different types of OC is not clear-cut. For instance, total quality management systems encompass many of the ideas of employee involvement such as salary promotion, bonus schemes, job rotation, quality circles and functional delegated teams. Therefore, it is difficult to separate both categories.
A large number of firms answered that major new production processes are associated with the introduction of new ICT (electronic banking, introduction of network/ISDN, or introduction of new ICT equipment and software) (see Table 1 ). This table also includes the high-skilled employment share, the ICT investment wage bill ratio and training expenditures in percent of total wage bill. In 1995, the portion of university graduates as a percentage of the total of employees amounts to 17 percent. Approximately 59 percent of the service firms expect sales to increase for the medium-term period 1995 to 1997. Table 2 presents employment expectations. In 1995 between 19 and 25 percent of the firms anticipated an increase in the employment of university graduates depending on the type of degree. The majority of the service firms expected unchanged employment, ranging between 74 percent for university graduates in technical or natural science degrees and 50 percent for workers with a degree from dual vocational system (see Table 2 ). Table 3 presents descriptive statistics for the sample combining the first and the second wave. We observe a percentage change in employment of 1.1 percent per year during 1994 and 1996. Real output grew by 5.2 percent and real wages by 3.4 percent. To check the reliability of change in real wage development we also calculate sectoral wages based on national accounts. The difference in real wage growth across both data sources, however, is very small. Table 4 presents the average employment growth rate per year for firms introducing organizational changes or new ICT. As expected, firms with organizational changes or new ICT have higher employment growth rates than non-adopters. While firms introducing new organizational practices show a percentage change in employment of 2.8, the corresponding growth rate for non-adopters is -1.0 percent. Table 5 presents simple cross tabulations between employment expectations of different skill types and organizational change. The percentage of firms with an employment change for one of the five skill levels is compared between adopters and non-adopters of organizational change. We see in Table 5 that the percentage of firms with increasing employment is higher in firms introducing new organizational practices. The difference between adopters and non-adopters ranges between 5 percentage points for medium-skilled labor and 17 percentage points for university graduates with a non-technical degree or natural science degree. This table also includes statistical tests examining the relationship between the employment expectations of different skill levels and whether or not firms introduce organizational change. Kendall's tau-b is a non-parametric measure of associa- Kendall's tau-b is a non-parametric measure of association based on the number of concordances and discordances in paired observations; its value ranges from -1.0 (no association) to 1.0 (perfect association).
Source: Mannheim Service Innovation Panel 1995, own calculations. tion with values ranging between -1.0 (no association) to 1.0 (perfect association). Furthermore, the two-sided Fisher's exact test can be calculated to determine if there are non-random associations between organizational change and employment expectations for different skill types. This test is also appropriate if one of the variable is ordinal. We see that the relationship between employment expectations by skill level and OC is significantly positive except for unskilled workers. In this case the correlation coefficient is significantly negative (see Table 5 ). Table 6 presents simple cross tabulations between employment expectations of different skill types and new ICT. As expected, employment expectations for unskilled labor are negatively related to new ICT. For university graduates as well as masters and technicians we find a significantly positive correlation between employment expectations and new ICT. In contrast, the correlation coefficient between employment expectations for workers with a vocational degree is close to zero and not significantly different from zero.
Empirical results

Impact of OC on actual employment growth
We begin by reporting the labor demand estimates using the annual average percentage change in total employment between 1994 and 1996 as the dependent variable. We estimated the two equations system of equations 2.2 and 2.3by maximum likelihood and compared it to the OLS estimate of equation 2.1. Table 7 gives the regression results. Since the t-test as well as the LR-test cannot reject the null hypothesis of zero correlation between the error term of the probit equation and the labor demand equation, the interpretation only focuses on the OLS results. Surprisingly we find that the impact of the introduction of new organizational practices or new organizational structures is positive with a coefficient of about 0.03 and significant at the 5 percent level. This means that adopters of new organizational practices grow 3 percentage points faster than non-adopters given the impact of wages, output and other firm characteristics. While the wage elasticity is quite reasonable with about -0.36, the output elasticity is only 0.25. The relatively low output elasticity may be related to the use of the short time difference estimator with only two years. Roberts and Skoufias (1997) suggested that shorter time differences lead to a download bias of the output elasticities. However, we are unable to use longer time differences. When using four time differences combing 1994 and 1998 data the sample size decreases to about 400 firms.
Another key finding is the close link between the use of ICT and organizational change supporting hypothesis 4. Table 7 , column 3 shows that firms introducing new ICT in the three year period between 1993 and 1995 were much more likely to experience new organizational practices in this period. Furthermore, the positive coefficient on ICT investment as percentage of total wage bill indicates that ICTintensive firms are more likely to introduce organizational changes.
It is likely that the employment effects vary across the different types of new organizational practices. In order to explore this idea, we reestimate the labor demand function using various interaction terms. In particular organizational change can be interacted with the most common types of OC: new ICT used for organizational practices, ∆ERP ICT, organizational change due to new ICT, ∆ORGICT, lean administration/selling, flatter hierarchies, ∆LEAN and decentralization of the organizational structure. Table 8 documents that there are no significant differences across different new organizational practices. In particular, we find that the coefficient on administration/selling, flatter hierarchies has the expected negative sign but is not significant at the 10 percent level (t-value=1.5). We next estimate an equation describing the 25th and 75th quantile. The 0.75 quantile of annual percentage change in employment per year is about 0.062 and the 0.25 quantile is -0.059. The results are given in the second and third column of Table 8 . In comparison with previous OLS results, the coefficient on ∆OC turns to be insignificant in shrinking firms, while it remains significant in the other part of the distribution. We also find that the output elasticity is significantly higher in firms with fast employment growth than in shrinking firms. Similarly, the responsiveness of wages to employment is higher in firms with fast employment growth.
Impact of OC on employment expectations
Ordered probit results
In the next step of our investigations we examine the relationship between the introduction of new organizational practices and the firms' employment plans. Table 9 presents the results for the ordered probit model. This table includes the coefficients on the probability of expected employment change for five skill groups between 1995 and 1997. The underlying dependent variable is ordered categorical distributed between 0 (planned strong decrease) and 4 (planned strong increase). We find that the introduction of OC has a positive impact on expected employment for all skill levels except for unskilled labor. Looking at the interaction dummies with different types of organizational change, introducing decentralized organizational structure tends to decrease both the number of workers with a vocational certificate from the dual vocational system and unskilled workers. The introduction of the ISO 9000 standard tends to increase the employment of university graduates with a degree in engineering or natural science. All other coefficients have the predicted signs. Expected employment growth for different types of labor is rather responsive to expected output growth. Emploment expectations for high-skilled labor are also significantly positive related to the skill intensity of the firm measured as the university graduates employment share.
To illustrate the quantitative effect of organizational change we calculate the predictions of the ordered probit model compared for adopters of OC and non- adopters (see Table 10 ). The difference between adopters and non-adopters is quite remarkable. Whereas 23 percent of firms introducing major organizational changes in the past expect an increase in the employment of university graduates in technical fields or natural science, the corresponding figure for non-adopters is 13 percent. For university graduates in other fields the difference in expected employment increase between adopters and non-adopters is quite more impressive with about 13 percentage points. For the two medium-skilled groups, the difference in expected employment increase between adopters and non-adopters ranges between 9 percentage points for masters and technicians and 3 percentage points for workers with a certificate from the dual vocational system. In case of unskilled labor employment prospects of non-adopters of OC are better than for adopters. The difference between both groups ranges between 5 percent in the category decreasing employment and 4 percent in the group increasing employment.
Results from the multivariate probit model
To account for endogeneity of organizational change in the labor demand equations a selection equation explaining organizational change is added to the system of equations. The ordered categorical variables of the employment expectations are regrouped in a binary variable, where 1 equals an increase and 0 stable or unchanged employment. For all specifications we use 200 replications for the Geweke-Hajivassilou-Keane (GHK) estimator. Different values for the number of replications indicate that the likelihood values have already stabilized using 100 replications. The coefficients on 9 industry dummies as well as four size dummies are not reported due to space limitations, but they are jointly significant at the 5 percent level. Table 11 shows the results for the baseline multivariate probit model which contains four different equations of employment expectation and one equation for new organizational practices. 10 This table also includes the estimated correlation matrix for the five equations. The correlation coefficients of the error terms are significant at the 5 percent level in six out of ten cases. The positive correlation coefficients of errors terms between the different labor demand equations indicate that firms expecting an increase for one employment group are also expecting an increase for the other employment group conditional on the right-hand variables. In general, the correlations are quite reasonable, with the highest correlation between masters and technicians and workers with university degree. Two out of four correlation coefficients between the errors in the employment equations and the organizational change equation are significant at the five percent level. This indicates that organizational change is not exogenous in the labor demand equation. In addition to the t-test, a Wald test is carried out for the null hypothesis H 0 : ρ n5 = 0, n=1,..4, against H 1 : ρ n5 6 = 0, n=1,..4. For the baseline specification the chi-squared test statistic is 12.1 and therefore larger than the 5 percent critical value with 4 degrees of freedom. Table 11 column 1-4 shows the coefficients on the probability that firms expect an increase in university graduates, master/technicians, workers with a vocational degree and unskilled labor, respectively. Column 5 shows the coefficients on the probability that firms introduce new organizational practices between 1993 and 1995. The most important result is that the employment effects of OC are robust to potential endogeneity of OC. Again there is a significantly positive correlation between ∆OC and either high-skilled labor or masters and technicians. For workers with a certificate from the dual vocational system the coefficient is positive but only significant at the 10 percent level.
Turning to the determinants of organizational change the significantly positive coefficient on training expenditures in percent of total wage costs indicates that the probability to introduce new organizational practices depends on ratio of the training expenditures to total wage costs. Furthermore, the high skilled employment share is positive but not significant at the 5 percent level. Caroli et al. (2000) , however, found a significantly positive relationship between human capital and the propensity to introduce new organizational structures. For comparison, the multivariate probit estimates assuming exogeneity of organizational change are provided in Table 12 . Even though the sign and significance level of the coefficient on organizational change are quite similar across the models, the magnitude of the organizational change effect is remarkably larger based on the multivariate model with endogenous organizational change.
Conclusions
The paper deals with the impact of both organizational changes and the introduction of new ICT on the firms' expectations for future employment as well as actual employment growth. Special attention is directed to potential endogeneity of OC using treatment effect models as well as multivariate probit models estimated using simulated ML methods. We find the past introduction of new organizational practices or changes in the organizational structure have a significantly positive effect on actual employment growth given output and factor price changes. The employment effect is robust to the potential endogeneity of organizational change in the labor demand equation. The employment effect of OC, however, is higher for firms who have higher than the 0.75 quantile employment growth rates than for firms who are in other parts of the distribution (0.25 quantile). Furthermore, we find that organizational change has a significant and positive impact on expected employment for all skill groups except for unskilled labor. Controlling for endogeneity of OC in the labor demand equations resulted in a larger OC effect on employment expectations. The results on the employment effects of ICT are not clear-cut. We find some evidence that the indirect effect of ICT via organizational change, i.e. ICT-enabled changes in work organizations are more important than the direct effects of ICT on employment. Estimation results for the equation explaining organizational change indicate that the introduction of new ICT and training expenditures are primary forces behind organizational change. 
